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An  autopsy  based  retrospective  study  was  conducted  from  January  2000  to  December  2006  at  Manipal  in 
Southern  India,  and  a  profile  of  the  victims  of  poisoning  was  prepared.  The  study  was  done  to  understand 
the  magnitude  and  pattern  of  all  poisoning  fatalities  in  relation  to  the  manner  of  death  in  Manipal  region 
of  Southern  India.  The  study  included  a  total  of  198  cases  of  fatal  poisoning.  Self-poisoning  was  reported 
in  92.9%  cases.  Fatal  accidental  poisoning  was  seen  in  6.1%  cases.  Homicide  by  poisoning  was  not 
reported  during  the  study  period.  Uncertainty  regarding  the  manner  of  death  due  to  poisoning  was 
observed  only  in  two  cases.  Males  were  predominantly  affected  (71.2%).  The  majority  of  the  victims  were 
in  the  3rd  decade  (28.3%)  of  life.  The  age  of  the  victims  ranged  from  2  to  82  years  with  a  mean  age  of  38.4 
years.  While  majority  of  the  victims  consumed  poison  during  daytime,  most  of  the  poisoning  fatalities 
were  reported  during  summer  months.  Organophosphate  compounds  were  implicated  in  68.7%  of  the 
total  poisoning  related  fatalities.  Males  in  the  3rd  to  5th  decades  were  prone  to  self-poisoning  with 
organophosphate  compounds.  Accidental  poisoning  deaths  were  uncommon  and  poisoning  was  not 
a  preferred  method  of  homicide  in  this  region.  Our  approach  to  the  study  reveals  that  quantitative 
chemical  (toxicological)  analysis  is  required  to  further  strengthen  and  improve  the  databases  of  epide¬ 
miology  of  poisoning  in  our  region. 

©  2010  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Acute  poisoning  is  a  serious  global  problem  and  a  leading  cause  of 
morbidity  and  mortality  worldwide.  More  than  90%  of  fatal 
poisonings  occur  in  developing  countries,  particularly  amongst 
agricultural  workers.1  In  developed  countries,  the  rate  of  mortality 
from  poisoning  is  1  -2%,  but  in  India  it  varies  from  20%  to  30%  or  even 
more.2  The  nature  of  poisoning  shows  a  regional  variation  depend¬ 
ing  upon  the  agent  predominantly  in  use.  Widespread  use  of 
organophosphates  in  industrial  and  agricultural  application  is 
responsible  for  an  estimated  25  million  poisoning  cases  worldwide.3 
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Manipal  is  a  rural  township  in  Udupi  district  of  coastal  Karna¬ 
taka  situated  in  Southern  India,  and  Kasturba  Hospital  is  the  apex 
teaching  hospital  of  Kasturba  Medical  College,  Manipal,  affiliated  to 
Manipal  University.  Gender  differences  with  regard  to  suicidal 
poisoning  in  this  region  have  been  previously  addressed.4  This 
retrospective  hospital  based  research  was  done  with  an  aim  to 
describe  toxicoepidemiology  of  fatal  poisoning  in  relation  to  the 
manner  of  poisoning  including  cases  of  accidental  origin  in  the 
region.  The  results  of  the  study  are  compared  with  poisoning 
mortalities  in  other  parts  of  India,  the  Indian  sub-continent  and 
Europe. 

2.  Materials  and  methods 

This  retrospective  review  was  carried  out  in  the  Department  of 
Forensic  Medicine  and  Toxicology,  Kasturba  Medical  College, 
Manipal.  The  study  included  198  poisoning  deaths  autopsied 
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between  January  2000  and  December  2006  at  the  aforementioned 
centre.  In  India,  all  suspected  and  known  poisoning  deaths  are 
autopsied  and  relevant  viscera,  blood  and  urine  are  preserved  for 
chemical  analysis.  The  toxicological  analysis  of  viscera  and  body 
fluids  is  carried  out  in  Government  sponsored  Regional  Forensic 
Science  Laboratories  in  all  poisoning  deaths  for  detection  and 
identification  of  poison. 

A  detailed  victimologic  profile  was  prepared  based  on  autopsy 
records  and  information  furnished  by  the  police  in  the  inquest 
documents.  Identification  of  poison  responsible  for  the  fatal 
outcome  was  based  on  the  chemical  analysis  reports  furnished  by 
the  Regional  Forensic  Science  Laboratories.  Different  variables  like 
diurnal  and  seasonal  variations  along  with  the  manner  of  death 
were  studied.  The  data  were  registered  in  a  database  and  analysed 
using  Statistical  Package  for  Social  Sciences  (SPSS)  version  10.0.  Chi 
square  (%2)  test  was  performed  to  see  the  significance  of  each 
group,  p-value  <0.05  was  considered  significant. 

3.  Results 

A  total  of  1054  medicolegal  autopsies  were  conducted  between 
January  2000  and  December  2006.  Deaths  due  to  poisoning 
constituted  18.8%  (n  =  198)  of  the  total  autopsied  cases  during  the 
study  period.  Annual  distribution  of  poisoning  mortalities  is  shown 
in  Table  1.  Majority  of  the  victims  (n  =  141,  71.2%)  were  males.  The 
male-female  ratio  was  2.5:1.  The  age  of  the  victims  ranged  from  2  to 
82  years,  with  a  peak  incidence  in  the  3rd  decade  of  life,  after  which 
a  gradual  decline  was  evident.  3rd  to  5th  decades  were  the  most 
affected  age  groups,  together  accounting  for  67.2%  (n  =  133)  of  the 
total  poisoning  fatalities  (Fig.  1).  The  overall  age  of  the  victims 
(MeaniS.D)  was  38.4  ±15.99  years,  40.29  ±16.37  in  males  and 
32.81  ±13.72  in  females. 

Statistical  analysis  of  different  variables  examined  along  with 
the  level  of  significance  is  shown  in  Table  2.  The  manner  of  death 
was  suicidal  in  92.9%  (n  =  184)  and  accidental  in  6.1%  (n  =  12)  cases. 
The  exact  manner  of  death  remained  unknown  in  two  cases.  No 
homicidal  poisoning  deaths  were  reported  during  the  study  period. 
87.9%  of  the  victims  (n  =  174)  were  Hindus,  followed  by  8.6% 
Christians  (n  =  17)  and  3%  Muslims  (n  =  6).  The  time  of  consump¬ 
tion  of  poison  was  known  in  66.7%  cases  (n  =  132);  65.9%  of  these 
victims  (n  =  87)  consumed  poison  during  the  daytime  (8am  to 
8pm).  58.5%  of  the  poisoning  deaths  (n  =  116)  occurred  during  the 
first  half  of  the  year  (January  to  June).  Least  mortalities  (n  =  48, 
24.24%)  were  reported  during  the  rainy  season  (June  to  September), 
while  majority  of  the  poisoning  fatalities  (n  =  79,  39.9%)  were 
noticed  during  the  summers  (February  to  May)  followed  by  the 
winters  (October  to  January).  The  monthly  distribution  of  poisoning 
fatalities  is  shown  in  Fig.  2. 

Agrochemical  agents  were  the  main  culprit  with  organophos- 
phates  alone  responsible  for  68.7%  (n  =  136)  of  the  mortalities 
followed  by  zinc  phosphide,  medicinal  agents  and  carbamates. 
Paraquat,  organochlorines,  aluminium  phosphide,  phosphorus, 
glycosides,  copper  sulphate,  formic  acid,  kerosene,  alcohol,  phenol 


Table  1 

Annual  distribution  of  poisoning  mortalities. 


Year 

Autopsies  conducted 

Poisoning  fatalities 

Percentage 

2000 

163 

39 

23.9 

2001 

199 

36 

18.1 

2002 

158 

29 

18.4 

2003 

113 

20 

17.7 

2004 

129 

18 

13.9 

2005 

137 

24 

17.5 

2006 

155 

32 

20.6 

Total 

1054 

198 

18.8 

Fig.  1.  Age  distribution  of  victims. 

and  carbon  monoxide  were  the  other  agents  responsible  for  the 
fatalities.  In  seven  cases  chemical  analysis  report  from  the  Regional 
Forensic  Science  Laboratory  was  not  received  as  yet  (Table  3).  In 
eight  cases  alcohol  was  consumed  along  with  the  other  substance 
detected,  whereas  in  four  cases,  acute  alcohol  intoxication  was 
responsible  for  the  terminal  event. 

4.  Discussion 

In  our  rural  set  up  deaths  due  to  poisoning  constituted  18.8%  of 
the  total  autopsied  cases  that  was  quite  high  as  compared  to  other 
parts  of  India  and  abroad.5-7  Most  of  the  fatal  poisonings  in  our 
study  were  a  result  of  self-poisoning.  This  is  similar  to  other  studies 
in  India,  and  is  attributed  to  a  general  belief  that  poisoning  kills  with 
a  minimal  suffering.5,8-11  However,  in  Denmark  and  Pakistan,  the 
incidence  of  suicidal  poisoning  was  relatively  lower.12,13  Organo- 
phosphates  were  implicated  in  majority  (68.7%)  of  the  mortalities 
followed  by  rodenticides  and  medicinal  agents.  Our  findings  were 
comparable  to  the  studies  at  Yawatmal  and  Jamnagar  in  Western 
India,1,14  Shimla  in  Northern  India5  and  Orrisa  in  Eastern  India,12  but 


Table  2 

Victimologic  profile  in  poisoning  fatalities. 


Number  of  cases  (n) 

Percentage  (%) 

Gender  distribution 

Male 

141 

71.2 

Female 

57 

28.8 

Total 

198 

100.0 

X2  =  35.63,  df=l,p<  0.001 

Religion  wise  distribution 

Hindu 

175 

88.4 

Muslim 

06 

3.0 

Christian 

17 

8.6 

Total 

198 

100.0 

X2  =  270.93,  df  =  2,  p  <  0.001 

Manner  of  fatal  poisoning 

Suicidal 

184 

92.9 

Accidental 

12 

6.1 

Unknown 

02 

1.0 

Total 

198 

100.0 

X2  =  317.20,  df=  2,  p  <  0.001 

Diurnal  variation 

Day 

87 

65.9 

Night 

45 

34.1 

Total 

132 

100.0 

X2  =  13.36,  df=l,p<  0.001 

Seasonal  variation 

Summer 

79 

39.9 

Winter 

71 

35.9 

Rainy 

48 

24.2 

Total 

198 

100.0 

X2  =  7.85,  df  =  2,  p  <  0.001 
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Fig.  2.  Monthly  distribution  of  cases. 


not  with  other  studies  in  Northern  India,  where  the  pesticide, 
aluminium  phosphide,  has  taken  over  as  the  major  cause.2,81516  This 
is  attributable  to  the  fact  that  organophosphates  continue  to  be  the 
most  commonly  used  agrochemicals  in  Southern  India.17  No  fatal 
homicidal  poisoning  was  reported  during  the  study  period  sugges¬ 
tive  of  the  fact  that  poisoning  is  no  longer  a  preferred  means  of 
homicide  in  this  part  of  the  country,  similar  to  a  study  done  in 
Western  India.14  Modern  techniques  of  sample  analysis  and  estab¬ 
lished  means  of  detecting  poison  are  thought  to  be  responsible  for 
the  fall  in  homicidal  poisoning  mortalities  throughout  India.11 

Males  were  more  frequently  affected  which  can  be  attributed  to 
the  fact  that  they  are  subjected  more  rigorously  to  the  temptations, 
challenges,  stresses  and  strains  than  females.18-20  Easy  access  to 
agrochemicals  may  be  a  contributing  factor.21  The  male-female 
ratio  (2.5:1)  was  similar  to  other  studies.8,9,14,22-24  In  Orrisa, 
Eastern  India  and  Dhaka,  Bangladesh  the  incidence  of  mortalities 
amongst  males  and  females  was  approximately  equal,6,25  whereas 
in  Peshawar,  Pakistan  the  male-female  ratio  was  remarkably 
high.12  A  female  predominance  has  been  reported  in  studies  done 
in  Imphal  and  Maharashtra  in  India,  and  Norway.7,26,27  The  reasons 
for  female  predominance  in  these  regions  remain  unclear.  Most  of 
the  victims  were  in  the  20-49  years  age  group,  similar  to  studies 
done  in  other  parts  of  India  and  abroad  6-9, 10,14,15,23,24  The  peak 
incidence  during  the  3rd  and  4th  decades  is  expected,  as  this  age 
group  comprises  the  majority  of  the  population  and  can  be  attrib¬ 
uted  to  the  tremendous  stress  a  person  is  put  to  during  this  period 
of  life.  During  the  study  period  only  three  poisoning  fatalities  were 
recorded  in  children.  Similar  findings  have  been  reported  by 
surveys  done  in  the  Indian  sub-continent  and  Europe.5,12,14,28  The 
manner  of  death  was  accidental  in  all  three  reported  cases  where 
the  victims  were  aged  between  two  and  four  years.  In  children 
accidental  poisoning  forms  the  bulk  of  the  poisoning  cases  and  low 
mortality  in  children  is  attributed  to  greater  public  awareness, 

Table  3 

Agents  responsible  for  poisoning  mortalities  (RFSL). 


Agent 

Poisoning  fatalities  (n) 

Percentage  (%) 

Organophosphates 

136 

69.2 

Zinc  phosphide 

16 

7.7 

Medicinal  preparation 

08 

4.1 

Carbamates 

07 

3.6 

Others 

24 

11.8 

Unknown 

07 

3.6 

Total 

198 

100 

appropriate  safety  and  therapeutic  measures  taken,  resulting  in 
decline  of  accidental  poisoning  fatalities  in  children 29  Organo- 
phosphate  compounds  were  responsible  for  all  fatal  accidental 
poisonings  in  children  during  the  study  period.  India  is  predomi¬ 
nantly  an  agriculture  based  country,  and  frequent  use  of  agro¬ 
chemicals,  predominantly  organophosphate  compounds  in  this 
part  of  rural  India  is  responsible  for  these  accidental  poisoning 
deaths.  Poison  stored  in  easily  accessible  places  expose  children  to 
greater  risk  of  poisoning.30  Most  of  the  poisoning  mortalities  were 
reported  in  Hindus,  followed  by  Christians  and  Muslims.  In  India, 
83.8%  of  the  population  is  Hindus,  12.2%  is  Muslims,  1.9%  is  Chris¬ 
tians  and  the  remaining  belongs  to  other  religions.31  However,  in 
this  region  besides  Hinduism,  a  significant  part  of  the  population 
consists  of  followers  of  Christianity  followed  by  Islam.  Higher 
incidence  of  poisoning  fatalities  among  Hindus  in  addition  can  be 
attributed  to  the  fact  that  maximum  inhabitants  of  the  region  who 
are  engaged  in  agriculture  related  occupations  follow  Hinduism 
and  as  such  the  farming  community  is  reported  to  be  more  prone  to 
suicides  32  The  findings  are  similar  to  studies  done  elsewhere  in 
India.14  Islam  strictly  forbids  suicide.  This  may  be  the  reason  for 
a  lower  incidence  amongst  Muslims  33  similar  to  a  study  done  in 
Peshawar,  Pakistan  which  is  a  Muslim  country.12 

Most  of  the  victims  consumed  poison  during  daytime,  similar 
to  the  studies  done  in  Orrisa  and  Allahabad 24,34  Suicide  is 
considered  as  an  impulsive  act  and  stress  during  working  hours 
makes  a  person  more  vulnerable.  A  little  premeditation  has  been 
reported  in  suicides  by  poisoning.21  Majority  of  the  poisoning 
deaths  were  reported  in  the  first  half  of  the  year.  Seasonal  varia¬ 
tion  was  evident  with  least  fatalities  occurring  during  the  rainy 
season  and  majority  during  summers  followed  by  winters,  similar 
to  a  study  in  Eastern  India  where  majority  of  the  fatalities  were 
reported  during  summers  24  In  Northern  and  Western  India,  the 
incidence  however  was  more  in  the  rainy  season.35,36  Month  wise 
distribution  of  cases  saw  a  peak  incidence  of  poisoning  fatalities  in 
March  and  May.  In  Western  India  however,  peak  incidence  was 
noted  in  the  months  of  June,  July  and  August.  This  difference  in 
pattern  of  seasonal  variations  and  month  wise  distribution  of  fatal 
poisoning  cases  remains  unclear  and  can  be  due  to  differences  in 
climatic  conditions  prevalent  in  this  coastal  area  4  Differences  in 
agricultural  practices  and  availability  of  agrochemicals  during  the 
pesticide  spraying  season  in  different  regions  have  been  found  to 
have  a  contributory  effect.37  However,  we  could  not  establish  any 
such  relation  in  our  study. 
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5.  Conclusions 

The  study  highlights  the  pattern  of  poisoning  fatalities  in 
Manipal  and  reveals  that  poisoning  fatalities  amounted  for  nearly 
19%  of  the  total  autopsied  cases.  Majority  of  the  victims  were  males 
in  the  3rd  to  5th  decades,  which  is  the  most  active  and  productive 
phase  of  life.  Self-poisoning  was  the  predominant  manner  and 
organophosphates  were  responsible  for  majority  of  the  fatalities. 
The  manner  of  poisoning  was  accidental  in  less  than  10%  of  cases. 
Homicidal  poisoning  was  not  observed  in  the  region  during  the 
study  period.  By  virtue  of  statistical  considerations  it  can  be 
concluded  that  a  Hindu  male  in  his  3rd  decade  is  most  prone  to  fatal 
suicidal  organophosphate  poisoning  during  daytime  in  summer 
months. 

6.  Limitation  of  the  study 

Limitations  exist  as  they  arise  primarily  from  the  fact  that  this  is 
a  retrospective  study.  A  major  limitation  of  the  study  is  that  only 
qualitative  analysis  of  the  postmortem  viscera  and  blood  was  done. 
Moreover,  the  particular  substance  or  compound  was  not  further 
identified  under  a  group  of  compounds  especially,  organophos¬ 
phate  compounds.  Our  approach  to  the  study  reveals  that  quanti¬ 
tative  chemical  (toxicological)  analysis  is  required  to  further 
strengthen  and  improve  the  databases  of  epidemiology  of 
poisoning  in  our  region. 

Conflict  of  Interest 

The  authors  have  no  conflict  of  interest  to  declare. 

Funding 

No  source  of  support  in  the  form  of  grants. 

Ethical  Approval 

Not  applicable. 


References 

1.  Batra  AK,  Keoliya  AN,  Jadhav  GU.  Poisoning:  an  unnatural  cause  of  morbidity 
and  mortality  in  rural  India.  Journal  of  the  Association  of  Physicians  of  India 
2003;51:955-9. 

2.  Pillay  W.  MI<R  Krishnan’s  hand  book  of  forensic  medicine  and  toxicology. 
Hyderabad:  Paras  Publications;  2000. 

3.  Osmundson  M.  Viccellio’s  emergency  toxicology.  Philadelphia:  Lippincott-Raven 
Publishers;  1998. 

4.  Kanchan  T,  Menezes  RG.  Suicidal  poisoning  in  Southern  India:  gender  differ¬ 
ences.  Journal  of  Forensic  and  Legal  Medicine  2008;15:7-14. 

5.  Kapila  P,  Sekhon  HS,  Mishra  VK.  Study  of  poisoning  deaths  in  and  around 
Shimla  (H.P.).  Indian  Internet  Journal  of  Forensic  Medicine  and  Toxicology 
2003;1(2). 

6.  Islam  MN,  Islam  N.  Retrospective  study  of  273  deaths  due  to  poisoning  at  Sir 
Salimullah  Medical  College  from  1988  to  1997.  Legal  Medicine  (Tokyo)  2003 ;5: 
S129-S131. 

7.  Nordrum  I,  Eide  TJ,  Jorgensen  L.  Medicolegal  autopsies  of  violent  deaths  in 
northern  Norway  1972—1992.  Forensic  Science  International  1998;92:39-48. 

8.  Singh  VP,  Sharma  BR,  Harish  D,  Vij  K.  A  ten  year  study  of  poisoning  cases  in 
a  tertiary  care  hospital.  Indian  Internet  Journal  of  Forensic  Medicine  and  Toxi¬ 
cology  2004;  2(1). 

9.  Siwach  SB,  Gupta  A.  The  profile  of  acute  poisonings  in  Haryana-Rohtak  Study. 
Journal  of  the  Association  of  Physicians  of  India  1995;43:756-9. 


10.  Dhattarwal  SK,  Singh  H.  Profile  of  deaths  due  to  poisoning  in  Rohtak  haryana. 
Journal  of  Forensic  Medicine  and  Toxicology  2001;18:28-9. 

11.  Sharma  BR,  Harish  D,  Sharma  V,  Vij  K.  The  epidemiology  of  poisoning  an  Indian 
viewpoint.  Journal  of  Forensic  Medicine  and  Toxicology  2002;19:5-11. 

12.  Ali  SMA,  Khalil  IU,  Saeed  A,  Hussain  Z.  Five  years  audit  for  the  presence  of  toxic 
agents/drugs  of  abuse  at  autopsy.  Journal  of  College  of  Physicians  and  Surgeons 
Pakistan  2003;13:519-21. 

13.  Hansen  AC.  Deaths  due  to  poisoning  in  Denmark  in  1983—1987.  Ugeskrift  for 
laeger  1991;153:496-500. 

14.  Gupta  BD,  Vaghela  PC.  Profile  of  fatal  poisoning  in  and  around  Jamnagar. 
Journal  of  Indian  Academy  of  Forensic  Medicine  2005;27:145-8. 

15.  Singh  D,  Jit  I,  Tyagi  S.  Changing  trends  in  acute  poisoning  in  Chandigarh  zone: 
a  25-year  autopsy  experience  from  a  tertiary  care  hospital  in  northern  India. 
The  American  Journal  of  Forensic  Medicine  and  Pathology  1999;20:203-10. 

16.  Sharma  SK.  Current  scenario  of  poisoning  in  India.  Journal  of  Forensic  Medicine 
and  Toxicology  1998;15:89-94. 

17.  Kumar  TS,  Kanchan  T,  Yoganarasimha  K,  Kumar  GP.  Profile  of  unnatural  deaths 
in  Manipal,  Southern  India  1994—2004.  Journal  of  Clinical  Forensic  Medicine 
2006;13:117-20. 

18.  Stack  S.  Suicide:  a  15-year  review  of  the  sociological  literature.  Part  II: 
modernization  and  social  integration  perspectives.  Suicide  and  Life-Threatening 
Behavior  2000;30:163-76. 

19.  Moscicki  EK.  Gender  differences  in  completed  and  attempted  suicides.  Annals 
of  Epidemiology  1994;4:152-8. 

20.  Girard  C.  Age,  gender  and  suicide:  a  cross  national  analysis.  American  Socio¬ 
logical  Review  1993;58:553-74. 

21.  Eddleston  M,  Karunaratne  A,  Weerakoon  M,  Kumarasinghe  S,  Rajapakshe  M, 
Rezvi  Sheriff  MH,  Buckley  NA,  Gunnell  D.  Choice  of  poison  for  intentional  self¬ 
poisoning  in  rural  Sri  Lanka.  Clinical  Toxicology  ( Philadelphia ,  PA) 
2006;44:283-6. 

22.  Sharma  BR,  Singh  VP,  Sharma  R,  Sumedha.  Unnatural  deaths  in  northern 
India  —  a  profile.  Journal  of  Indian  Academy  of  Forensic  Medicine  2004; 
26:140-6. 

23.  Sharma  DC,  Bhullar  DS.  Profile  of  poisoning  cases  reported  by  state  chemical 
laboratory,  Punjab.  Journal  of  Punjab  Academy  of  Forensic  Medicine  and  Toxi¬ 
cology  2005;5:20-2. 

24.  Senanayake  N,  Peiris  H.  Mortality  due  to  poisoning  in  a  developing  agricultural 
country:  trends  over  20  years.  Human  &  Experimental  Toxicology 
1995;14:808-11. 

25.  Dash  SK,  Raju  AS,  Mohanty  MK,  Patnaik  KK,  Mohanty  S.  Sociodemographic 
profile  of  poisoning  cases.  Journal  of  Indian  Academy  of  Forensic  Medicine 
2005;27:133-8. 

26.  Taruni  NG,  Bijoy  TH,  Momenchand.  A  profile  of  poisoning  cases  admitted  in 
RIMS  hospital  Imphal.  Journal  of  Forensic  Medicine  and  Toxicology 
2002;19:5-11. 

27.  Gulati  RS.  Spectrum  of  acute  poisoning  cases  admitted  to  a  service  hospital. 
Journal  of  the  Association  of  Physicians  of  India  1995;43:908. 

28.  Ellenhorn  MJ.  Ellenhorns  medical  toxicology  —  diagnosis  and  treatment  of  human 
poisoning.  Baltimore:  Williams  and  Wilkins;  1997. 

29.  Andiran  N,  Sarikayalar  F.  Pattern  of  acute  poisonings  in  childhood  in  Ankara: 
what  has  changed  in  twenty  years?  Turkish  Journal  of  Pediatrics 
2004;46:147-52. 

30.  Kanchan  T,  Menezes  RG.  Mortalities  among  children  and  adolescents  in  Man¬ 
ipal,  Southern  India.  The  Journal  of  Trauma  2008;64:1600-7. 

31.  India  (Religion),  census  of  2001.  Online  webpage  of  census  of  India.  Registrar 
General,  Government  of  India.  Available  at:  http://en.wikipedia.org/wiki/ 
Karnataka. 

32.  Stark  C,  Gibbs  D,  Hopkins  P,  Belbin  A,  Hay  A,  Selvaraj  S.  Suicide  in  farmers  in 
Scotland.  Rural  and  Remote  Health  2006;6:509-18. 

33.  Bertolote  JM,  Fleischmann  A.  A  global  perspective  in  the  epidemiology  of 
suicide.  Suicidologi  2002;7:6-8. 

34.  Sinha  US,  Kapoor  AK,  Agnihotri  AK,  Srivastava  Pc.  A  profile  of  poisoning  cases 
admitted  in  SRN  Hospital,  Allahabad  with  special  reference  to  aluminium 
phosphide  poisoning.  Journal  of  Forensic  Medicine  and  Toxicology 
1999;16:40-3. 

35.  Dhattarwal  SK,  Dalai  SS.  Profile  of  deaths  due  to  poisoning  in  Rohtak,  Haryana 
in  the  year  1995 .Journal  of  Forensic  Medicine  and  Toxicology  1997;14:51. 

36.  Sheikh  MI,  Agarwal  SS,  Kumar  L,  Jhaveri  S.  Changing  trends  of  poisoning  in 
Surat.  International  Journal  of  Medical  Toxicology  and  Legal  Medicine 
2004;6:17-20. 

37.  Mohanty  S,  Sahu  G,  Mohanty  MK,  Patnaik  M.  Suicide  in  India  —  a  four  year 
retrospective  study.  Journal  of  Forensic  and  Legal  Medicine  2007;14:185-9. 


